Organ-specific microenvironment modifies diverse functional and phenotypic characteristics of leukemia-associated macrophages in mouse T cell acute lymphoblastic leukemia.
Tumor-associated macrophages are widely studied in solid tumors. The distribution of macrophages in lymph node samples was found to be associated with the prognosis of lymphoma patients. However, the role of macrophages in leukemia and their functional and phenotypic characteristics in hematopoietic malignancies have not been defined. In this study, we examined the distribution and functional and phenotypic characteristics of macrophages in a Notch1-induced mouse model of T cell acute lymphoblastic leukemia (T-ALL). The distribution of macrophages in bone marrow (BM) and spleen, which are proposed as BM and spleen leukemia-associated macrophages (LAMs), were different during the development of leukemia. LAMs stimulated the proliferation of T-ALL cells and had higher migration activity. RNA-sequencing analysis revealed that gene expression profiles of BM and spleen LAMs showed considerable differences. RT-PCR analysis showed that LAMs expressed both M1- and M2-associated phenotypic genes, but they expressed much lower levels of TGF-β1, VEGF-A, and CSF-1 than did tumor-associated macrophages from B16 melanoma. Furthermore, spleen LAMs more potently stimulated the proliferation of T-ALL cells compared with BM LAMs. Moreover, LAMs could be subdivided into M1-like (CD206(-)) and M2-like (CD206(+)) groups. Both CD206(+) and CD206(-) LAMs stimulated the proliferation of T-ALL cells, although CD206(+) LAMs expressed higher levels of most M1- and M2-associated genes. These results suggested the functional and phenotypic characteristics of LAMs, which were modified by organ specific microenvironments. Our results broaden our knowledge about macrophages in malignant microenvironments from solid tumors to leukemia.